The prevalence of obesity continues to increase in the United States among men and women of all ages, including the elderly population (Arterburn, Crane, & Sullivan, 2004; Elia, 2001; Flegal, Carroll, Ogden, & Curtin, 2010) . The number of obese adults older than 65 years rose to 43%, from 14.6 million in 2000 to 20.9 million in 2010, and is expected to reach 37.5 million by 2050 (Arterburn et al., 2004 ; National Institute on Aging, 2007) . The rate of increase in obesity is significantly higher (about 23% higher) than the estimated population increase in this age group within the same period (Arterburn et al., 2004) . Furthermore, the prevalence of morbid obesity also has been increasing in the last 20 years and at a substantially higher rate than that of mild-tomoderate obesity (Andreyeva, Sturm, & Ringel, 2004) . Between 2000 and 2005, the proportion of morbidly obese Americans has doubled, from 2.2% to 5%, bringing this subgroup to more than 15 million individuals, roughly three times larger than the population with Alzheimer's disease (Hensrud & Klein, 2006) .
Obesity is associated with increased functional decline, disability, and mortality, and it coexists with sarcopenia and frailty (Allison, Gallagher, Heo, Pi-Sunyer, & Heymsfield, 1997; Arzumanyan, Kant, & Thomas, 2010; Auyeung, Lee, Kwok, & Woo, 2011; Bermudez & Tucker, 2001; Daamen, Schols, Jaarsma, & Hamers, 2010; Gryglewska, Grodzicki, & Kocemba, 1998; Grabowski, Campbell, & Ellis, 2005; Harris et al., 1988; Jensen & Friedmann, 2002; Rossner, 2001; Roubenoff, 2004) . The increase in obesity with its attendant morbidity and functional decline may exacerbate the need for short-term rehabilitation and long-term placement in nursing homes (NH) among both younger and older obese adults (Bradway, DiResta, Fleshner, & Polomano, 2008; Kennedy, Malabu, Kazi, & Shahsidhar, 2008; Lapane & Resnik, 2005) . During the past two decades, the national prevalence of obesity among NH residents has increased from less than 15% in 1992 to 18% in 2002 (Lapane & Resnik, 2005) and 25% in 2008. However, there has been a paucity of research addressing basic questions about obesity in NHs, although obesity as a risk factor for NH admission has been demonstrated (Valiyeva, Russell, Miller, & Safford, 2006; Zizza, Herring, Stevens, & Popkin, 2002) . Concerns about access to NH care among obese elderly individuals and about NHs' ability to adequately care for these individuals have also been raised (Lapane & Resnik, 2005) . Currently, very little is known about the characteristics of NHs that tend to serve obese residents. As the prevalence of obesity in NHs increases, facilities may need to modify and adapt their physical environments by providing extra space, wider doors, and bigger bathrooms. NHs may also need to acquire specialized equipment, such as larger beds and stretchers, special lifting devices, support bars, and other heavy-duty assistive devices (Felix, 2008; Lapane & Resnik, 2006) . Routine supplies such as larger surgical dressing gowns, diapers, and syringe needles may also be needed. Furthermore, caring for obese residents may present staffing challenges as more people may be required to safely assist an obese resident with activities of daily living (ADL). It has been shown, for example, that giving a bath to an obese resident requires a higher level of staffing by certified nursing assistants (CNAs) compared with bathing a nonobese resident (Felix et al., 2009) . Research has also shown that obese residents required greater use of personal care staff to perform selected ADLs, such as walking, dressing, toileting, bathing, bed mobility, and personal hygiene, compared with nonobese residents (Felix, 2008) .
Given the rapid growth in the prevalence of obesity among the NH population and the relative paucity of empirical research in this area, this study examined facility characteristics that may be associated with obesity prevalence. Based on resource dependence theory, we developed a profile of facilities characterized by a higher prevalence of obese residents and examined whether the relationship between facility characteristics and obesity prevalence varies with the degree of obesity (i.e., mild-to-moderate obesity vs. morbid obesity) across NHs. We based the analysis on data from New York State (NYS) NHs, the largest NH population in the United States.
The study was expected to add to the limited body of knowledge related to obese elderly patients receiving NH care. First, despite the rapid increase in numbers of obese elderly residents in NHs, little is known about the effect on health care providers for resources to accommodate these residents. This purpose of this article was to explore the NH resources allocation regarding obese elderly patients. Second, studies that focus on the trends of obesity in NHs found that obese elderly residents were not evenly distributed across NHs (Lapane & Resnik, 2006) . However, none is known why some NHs have more elderly residents than others. Results from this study will help us to know about the characteristics of NHs that disproportionately serve obese residents. These findings may help NH managers and policymakers to more appropriately allocate existing resources to effectively care for this distinct and increasing group of vulnerable NH residents.
Data and Methods

Conceptual Framework and Hypotheses
The conceptual framework for this research is derived from resource dependence theory, which has been used in prior studies identifying organizational factors associated with responses to changes in market demand from prospective NH residents (Banaszak-Holl, Zinn, & Mor, 1996) . Most organizations do not control all of the resources necessary for their survival because they depend on other organizations to provide those resources. Thus, facilities' behavior, such as their decision to admit obese residents, may be viewed as a rational, adaptive response to changing environmental and operational conditions to secure a stable flow of resources (Pfeffer & Salancik, 1978) . Differences in operating environments and in organizational characteristics will mediate the need and the ability of a facility to respond to key constituents. In addition, although an organization will accommodate the demands of many interest groups, the organization's likelihood of response to any given demand will increase with the importance of the resource provided and the interest group's level of control over that resource (BanaszakHoll et al., 1996) . For example, admitting obese residents may be a response to the increasing needs of the community (for custodial care), to the needs of hospitals that undertake bariatric surgeries (for rehabilitative care), or to both. Hence, the prevalence of resident obesity can be viewed as responses to the changes in demand. In addition, organizations' own ability to serve their residents appropriately may also affect the admission of certain types of residents, such as obese residents. Nursing facilities with lower quality of care (QC) presumably are less attractive to prospective patients. Yet, facilities offering higher QC may be less willing to accept obese patients. All other things being equal, lower quality facilities may be less capable of engaging in selective admissions of residents and thus more inclined to accept obese residents if they are deemed as less desirable than competing nursing facilities.
The following hypotheses reflect organizational characteristics that could influence the prevalence of obesity among NHs: Hypothesis 1. Facilities with more financial resources available, including (a) a higher proportion of Medicare residents, (b) a lower proportion of Medicaid residents, and (c) organized as for-profit organizations, have higher proportions of obese residents.
The literature has suggested that facilities serving obese residents may incur additional expenses related to modifying the physical environment and purchasing specialized equipment and supplies (Lapane & Resnik, 2006) . In response to the new market opportunities provided by increased demand for obesity care, NHs with more financial resources are more able to make such accommodations.
Hypothesis 2. Facilities with higher nursing staff proficiency are associated with higher obesity rates, whereas those with a higher demand for staff proficiency are associated with a lower obesity rate.
Studies have suggested that staffing proficiency should be positively related to the NHs' capacity to serve residents with special care needs (Karuza & Katz, 1994; Konetzka, Stearns, & Park, 2008) . Hence, a higher skilled staffing ratio may allow the NHs to admit more obese residents, as these residents may have more medical comorbidities or complications. On the other hand, a higher case mix of existing residents tends to disallow the NH to admit more obese residents because obese residents may increase a case mix burden on the facility.
Hypothesis 3. Facilities with poorer QC have higher resident obesity.
Nursing facilities with low quality measures are less attractive to prospective residents (WeechMaldonado, Neff, & Mor, 2003) , and the NH may have to admit more less desirable residents, such as those with obesity. Deficiency citations are important indicators of quality of NH care (Castle & Longest, 2006) . More deficiency citations represent poorer QC. Similarly, nursing facilities operating with low efficiency are less attractive to prospective residents such that they are more likely to admit obese residents. Literature has suggested that occupancy rate is an indicator of efficiency (Nyman, Bricker, & Link, 1989; Ozcan, Wogen, & Mau, 1998) : a higher occupancy rate implies a NH running at higher efficiency. We hypothesize that a facility with a lower occupancy rate has a lower prevalence of residents with obesity compared with other facilities.
Hypothesis 5. Facilities with greater resource availability, represented by (a) hospital-based and (b) multiorganizational systems (i.e., chains), have a higher obesity prevalence.
Hospital-based facilities may be more likely to have special care equipment to care for obese residents, if necessary. Similarly, chain membership may signify greater resource availability, particularly access to capital for service development, thus providing flexibility in responding to the needs of a changing population environment. These characteristics may facilitate admitting more obese residents.
Data Sources
We employed five secondary data sets. The Minimum Data Set (MDS) is an assessment instrument that must be completed on all residents in Medicare-and/or Medicaid-certified NHs. Required by federal regulation, the MDS assessments have to be completed for each resident on admission and at change of status, quarterly and annually. The MDS provides resident-level information on sociodemographic characteristics, health conditions, preferences, treatments, and sources of payment. We employed the MDS data from NYS facilities for the time period [2005] [2006] [2007] . The reliability and validity of the MDS data have been previously demonstrated . We also used the Online Survey, Certification and Reporting (OSCAR) files for the same time period and the Nursing Home Compare (NHC Data Downloads) staff database available online from the Centers for Medicare and Medicaid Services Web site (CMS). The OSCAR file is the most comprehensive source of facility-level information with regard to operating and structural characteristics, patient census, and regulatory compliance vis-a-vis facility-level deficiency citations. The NHC staff file contains information about facility staffing levels. Information on the average case mix and the Herfindahl-Hirschman Index (HHI) for each facility and information on the total number of NH beds at the county level were downloaded from Long-Term Care Focus (ltcfocus.org). Information on the percentage of elderly population aged 65 years and older in a county was drawn from the Current Population Survey (CPS 2005 (CPS -2007 . All data were linked using the NH provider number as the common identifier. In Table 1 , we list all variables, their definitions, and data sources.
Analytical Sample
Our study focused on new NH admissions. Between January 1, 2005 and December 31, 2007, we identified 843,595 admissions to 659 NHs. We excluded 15,366 admissions because of invalid weight or height variables needed to calculate the body mass index (BMI). Another 5,105 admissions were excluded because they were in NHs with invalid provider identification numbers and could not be linked to the other data sets (four NHs).
Our final analytical sample consisted of 823,124 admissions (97.5% of the total) to 655 NHs.
Variables
Outcome Variables.-Obesity is defined as an unhealthy excess of body fat, which increases the risk of medical illness, functional decline, and premature mortality. BMI calculated as body weight (in kg) divided by the square of height (in m), is a widely applied clinical tool to represent body fatness. The correlation between BMI and body fatness among all ages, including adults older than 65 years, is very strong (Gallagher et al., 1996; NHLBI, 1998; Prentice & Jebb, 2001) . Studies also find that all age groups among adults follow the same BMI ranges, based on the relationship between body weight and disease and death (NHLBI, 1998; NHLBI Expert Panel, 2002) . Hence, the American College of Cardiology, the American Heart Association, and the National Heart Lung Blood Institute all suggest using the BMI at all ages to define obesity and recommend the same cutoff values for BMI to classify medical risk by weight status (Grundy, Pasternak, Greenland, Smith, & Fuster, 1999; NHLBI, 1998) . Three outcome measures were used in this study: prevalence of overall obesity, prevalence of mild-to-moderate obesity, and prevalence of morbid obesity within a NH. For each resident, we calculated BMI and categorized each one as nonobese (BMI < 30) or obese (BMI ≥ 30). Obese residents were further categorized as Class I and Class II, or mild to moderately obese, when their BMI was between 30 and 40 (30 ≤ BMI < 40) and morbidly obese when their BMI ≥ 40.
In our analysis, we used the individual riskadjusted factors to predict the likelihood of obesity and then obtained the average rates of all (adjusted) obesity measures. Applying risk-adjusted method to predict obesity rates, rather than applying unadjusted rates in the model, reflected the expected relationship between individual characteristics (e.g., chronic conditions, socioeconomic conditions) and becoming obese (Rosen, Reid, Broemeling, & Rakovski, 2003) . These relationships are internalized within each resident and do not pass on to others or the facility settings. Resource dependence theory does not explicitly explain the role of individual characteristics in response to market demand for NH care. However, as obesity is related to socioeconomic status (SES) and comorbidities, it is more informative to adjust weight status for individual SES and health indicators (i.e., disease indicators). We identified several individual risk factors for obesity based on the review of the literature (Arterburn et al., 2004; Bradway et al., 2008; Lapane & Resnik, 2005) . The risk factors were obtained from the MDS' admission assessments. We included individual-level demographic characteristics including age, race/ethnicity, and gender. Prior studies have indicated a strong relationship between education level and obesity (Rashad, Grossman, & Chou, 2006; Zhang & Zhang, 2011) . Hence, we included educational attainment in the model. Because as many as 45% of residents had missing values on this variable, a dichotomous variable denoting whether information on education was missing was also included. We included the following comorbid conditions: diabetes, cardiovascular disease, stroke, arthritis, depression, allergies, anemia, Alzheimer's disease, dementia, incontinence, and pressure ulcers. These diseases have been found to be related to obesity (Allison et al., 1997; Arzumanyan et al., 2010; Brown et al., 1996) . Treatments such as the use of a ventilator or a respirator were also included as risk adjustors for obesity (Brown et al., 2005) . The presence of each condition or treatment was coded as 1 and its absence as 0.
Facility Characteristics.-The facility characteristics included in the model correspond to the hypotheses derived from the predictions of resource dependence theory. We measure the availability of financial resources (Hypothesis 1) as the proportion of residents with Medicare or Medicaid as primary payers (continuous variable) and by facility ownership status defined as forprofit or nonprofit (dichotomous variable). To test Hypothesis 2, we included measures of nursing staff proficiency, including those reflecting composition of nursing staff, and measures of demand for staff proficiency, including those reflecting the case mix among the existing residents. The measures of nursing staff proficiency were operationalized as follows: skilled nursing (ratio of RNs [registered nurses] to LPNs [licensed practical nurses] and CNAs combined) and total number of hours per resident day provided by paraprofessional staff (i.e., LPNs and CNAs). Although these two measures are related, they represent different aspects of staff resource use and proficiency demands. The nursing skill measure represents the extent to which greater supervision by RNs may be available and/or pressure to shift tasks to less qualified staff may be reduced. The total number of hours spent by LPNs and CNAs on resident care measures the extent of their availability. Although these staff members (particularly CNAs) provide the majority of direct care to NH residents, the care they provide is primarily nontechnical (Cawley, Grabowski, & Hirth, 2006) . Hence, the time provided by LPNs and CNAs is an indicator of (lack of need for) nursing proficiency (Konetzka et al., 2008) . The measure denoting case mix reflects residents' functional and cognitive status. Functional status was also assessed as the ability to perform ADL with regard to bed mobility, transfer, locomotion, dressing, eating, toileting, and bathing. For each ADL, a score from 0 to 4 was assigned, with 0 indicating total independence and 4, total dependence. The average, facility-level ADL score reflects the level of impairment for all residents in a facility. NYS NHs have adopted a case mix reimbursement system. A case mix index classifies care based on the intensity of care and services provided to the NH resident.
Cognitive impairment was assessed based on cognitive skills for daily decision making. Each resident's performance was scored from 0 to 3, with scores of 1-3 reflecting moderate-to-severe impairment. For each facility, we calculated the proportion of residents with moderate-to-severe cognitive impairment.
The measures of QC (Hypothesis 3) included deficiency citations for QC and quality of life (QL). Deficiency citations of QC are composed of 19 deficiency tags, whereas those of QL are composed of 26 tags (Temkin-Greener, Zheng, Cai, Zhao, & Mukamel, 2010) . During an annual inspection, NHs are assessed on each of these tags by the state Department of Health inspector. If a facility does not meet the required standards with regard to each tag, a deficiency citation is issued (Harrington, Mullan, & Carrillo, 2004) . Deficiencies are also categorized from least serious (A) to most serious (L), based on their prevalence (scope) and impact on residents' health and safety (severity). Deficiencies categorized as G through L are considered to be most egregious as they may cause actual harm to the residents (Castle & Longest, 2006; Li et al., 2011) . We defined QC deficiencies as a count of citations. Because QL deficiencies, as well as the G-L deficiencies, are rare, we defined them as dichotomous (present or absent) variables. The occupancy rate (Hypothesis 4) was calculated as a percentage of beds occupied (number of NH residents per 100 NH beds) during a year. Other variables representing resource availability (Hypothesis 5) include indicators for hospital-based and chain-based membership.
More than one inspection assessment may be available per facility per year. In the analysis, we averaged the values for each continuous measure each year. Most dichotomous measures (e.g., ownership) did not change within a year. If they did, we used the information from the last assessment in a year.
In the model, we included the county-level percentage of population older than 65 years and the county-level total number of NH beds to control for the demand and supply of NH care, respectively. In addition, we used the average HHI to represent NH market concentration. It is calculated by summing the squared market shares of all of the firms in the industry. Reverse of competition, HHI is particularly representative of market concentration, ranging from 0 to 1 (Grabowski & Stevenson, 2008) . A value close to 0 represents a market with low concentration and thus high competition, and a value close to 1 represents a market with high concentration and thus low competition.
Analytical Approach
We evaluated the distributions of the dependent variables (i.e., rates of general obesity, mild-tomoderate obesity, and morbid obesity) to present the overall situation of resident obesity in all NHs in NYS. We examined the distributions of these variables to see if they followed a normal distribution. A descriptive analysis stratified by the state medium obesity rate provided preliminary information regarding the independent variables.
We estimated separate risk-adjustment models for obesity, mild-to-moderate obesity, and morbid obesity, and predicted, for each resident, the probability of each outcome conditional on their individual risk factors. Multivariate logistic regression models were fit at the individual resident level with random facility effects to account for resident clustering at the facility level. C statistics were used to assess the quality of the models' prediction (Heagerty & Zheng, 2005; Uno, Cai, Pencina, D'Agostino, & Wei, 2011) . We then calculated the annual, risk-adjusted, facility-level prevalence of obesity and morbid obesity.
In the final step, we explored three multivariate regression models with facility fixed effects to examine the association between facilitylevel obesity, mild-to-moderate obesity, and morbid obesity rates and facility characteristics. Diagnostic tests using variance inflation factors were performed (Marquardt, 1970 ), but we did not detect evidence of significant effects that may inflate standard errors. The study was reviewed and approved by the institutional human subjects review board.
Results
NH Resident Obesity in NYS
The distributions of obesity and morbid obesity rates across NYS facilities are presented in Figure 1a and 1b, respectively. Although the distribution of obesity rates was close to normal, with a mean of 21% (standard deviation [SD] = 6%, median = 20.7%), there was substantial variation across facilities, ranging from 0% to 58% (Figure 1a) . The average prevalence of mild-to-moderate obesity (or Class I and II obesity), depicted in Figure 1a , was 17% (SD = 4%, median = 16.6%), also with a large variation (ranging from 0% to 21%). The distribution of morbid obesity was right skewed, with a mean of 5% (SD = 3%, median = 3.8%) and a range from 0% to 44% (Figure 1c) . To examine the geographic variation in the distribution of NH obesity, we mapped obesity prevalence by county, as shown in Figure 2 . The highest rates of NH obesity were noted in central and western NY counties, with the lowest rates in New York City and the surrounding areas.
The summary statistics of the analytical sample are presented in Table 2 , with panel A depicting facility characteristics and panel B, individual-level risk adjusters. We found no statistically significant differences with regard to any of the financial resource indicators between NHs with obesity rates above or below the state median. With regard to staff proficiency and demand for staff proficiency, we found that facilities with obesity rates higher than the median had statistically significantly (p < .05) higher unskilled nursing hours (3.11 vs. 2.80), lower average ADL scores (19.01 vs. 20.06) , and lower proportion of residents with moderate-tosevere cognitive impairment (54.53% vs. 63.68%). The ratio of skilled to unskilled nursing hours and the average case mix index were statistically no different between nursing facilities above or below the state median obesity rates. Facilities with higher obesity rates appeared to have poorer QC, including significantly (p < .001) more QC deficiencies (1.99 vs. 1.23), and were more likely to have QL deficiencies (41.16% vs. 28.78%). Moreover, facilities with above the median obesity rates had lower occupancy rates (91.77% vs. 93.03%) than those with lower than median obesity rates. Finally, facilities with obesity prevalence higher than the state median were significantly more likely to be hospital based (13.29% vs. 6.42%) and chain affiliated (17.98% vs. 7.65%).
Individual risk adjusters are shown in panel B of Table 2 . Individuals in NHs with higher than the state median obesity rates were statistically significantly (p < .001) different with regard to all individual risk factors, including demographic characteristics and presence of all comorbidities.
Multivariate Estimations
The results of individual risk-adjusted estimation of obesity are shown in Supplementary Table 1 . Compared with men, women were more likely to be obese. In addition, white and Hispanic elders were less likely to be obese than blacks. Residents with diabetes, CVD, arthritis, depression, and allergies were more likely to be obese than those with stroke, Alzheimer's disease, dementia, anemia, incontinence, and pressure ulcers. Residents who used a ventilator were also more likely to be obese. Table 3 presents the results of multivariate models at the facility level, depicting the association between NH risk-adjusted obesity rates-overall, mild-to-moderate obesity, and morbid obesityand facility characteristics. There was considerable support for the association between facility characteristics and the prevalence of obesity. Facilities with more abundant resources were associated with high obesity rates (Hypothesis 1). For every 1% increase in the proportion of Medicare residents, we observed approximately a 0.17% higher prevalence of overall obesity, 0.18% higher prevalence of mild-to-moderate obesity, and 0.39% higher prevalence of morbid obesity. By contrast, a 1% higher proportion of Medicaid residents in a facility were associated with a 0.09% lower overall obesity rate, 0.02% mild-to-moderate obesity rate, and 0.30% lower morbid obesity rate. The not-for-profit facilities are more likely to be associated with a lower (but insignificantly) prevalence of overall obesity (0.14%) and mild-to-moderate obesity (0.34%), whereas having a higher (4.1%) prevalence of the morbidly obese.
The composition of skilled staff was also associated with the prevalence of obesity (Hypothesis 2). A higher ratio of skilled to paraprofessional staff was positively associated with facility riskadjusted obesity rates. For each 0.1 increase in skilled staff ratio, facilities had a roughly 3.89% higher overall obesity prevalence, a 2.60% higher mild-to-moderate obesity rate, and a 4.6% higher prevalence of morbid obesity. The association between paraprofessional staff time and obesity prevalence was negative, showing around 1%-2% lower overall, mild-to-moderate, and morbid obesity rates. Similarly, the level of resident case mix was found to be negatively associated with obesity rates (Hypothesis 3). An 1 point increase in the ADL score was associated with lower overall (0.59%), mild-to-moderate (0.59%), and morbid obesity rates (1.37%). A 0.01 higher case mix index was associated with a 0.11% lower obesity rate, 0.11% mild-to-moderate obesity rate, and 0.72% morbid obesity rate. Finally, any 1% increase in the proportion of cognitively impaired residents was related to a 0.36% reduction of overall obesity, 0.28% reduction of mild-to-moderate obesity, and 0.58% reduction in morbid obesity rates.
Lower QC is found to be related to higher prevalences of obesity (Hypothesis 4). Each additional QC deficiency was associated with a 0.87% higher overall obesity rate, 0.63% higher mild-tomoderate obesity rate, and 1.22% higher morbid obesity rate. Presence of any QL deficiencies was also related to higher overall obesity (3.26%), mild-to-moderate obesity (2.45%), and morbid obesity (3.58%) rates. Presence of G-L deficiencies was associated with an 8.05% higher overall obesity rate, a 5.07% higher mild-to-moderate obesity rate, and a 12.88% higher morbid obesity rate. Furthermore, operational efficiency of a NH was negatively associated with obesity rate (Hypothesis 4). With each 1% increase in occupancy rate, we observed a roughly 0.1%-1% lower overall obesity rate, mild-to-moderate obesity rate, and morbid obesity rate. It is also shown that higher overall care resources available in hospital-based NHs were associated with about a 7% higher proportion of obese residents compared with nonhospital-based NHs. Finally, facilities that were part of a chain had higher overall obesity rates, mild-to-moderate obesity rates, and morbid obesity rates compared with nonchain facilities. Hence, greater resource availability was associated with a higher prevalence of obesity (Hypothesis 5).
Discussion
Based on resource dependency theory, this study identified a profile of characteristics of nursing facilities that serve significant proportions of obese residents. The findings provide additional evidence that NHs have not been immune to the obesity epidemic. On average, 21% of residents in NYS NHs were obese (BMI ≥ 30), 17% were mild to moderately obese (30 ≤ BMI < 40), and 5% were morbidly obese (BMI ≥ 40). Although significant variations in the distribution of obesity across facilities and across regions of the state exist, more than two thirds of all NHs experience obesity rates between 15% and 27%, with some facilities ranging as high as 58% for overall obesity, 31% for mild-to-moderate obesity, and 44% for morbid obesity. If NHs are to be adequately prepared to face the challenges associated with serving obese residents, it is important to understand the characteristics of facilities that tend to have higher rates of obese residents.
Our results show that higher availability of financial and staffing resources was associated with a higher prevalence of all degrees of obesity Notes: DV = dependent variable; BMI = body mass index; ADL = activities of daily living; QL = quality of life; NH = nursing home.
Other control variables include: the Herfindahl-Hirschman Index, percentage of population older than 65 years, and the total number of NH beds at county level.
(i.e., overall, mild-to-moderate, and morbid obesity). Furthermore, facilities with lower QC, higher resident mix, and lower efficiency were more likely to have a higher prevalence of resident obesity.
Our study is the first to systematically examine what are the characteristics of NHs that are important in explaining facility-level prevalence of resident obesity. Findings from this study may help NH managers and policymakers to better appropriately allocate existing resources to effectively care for obese residents, who represent a distinct and increasing group of vulnerable NH residents. Such results may also help to advance additional research to evaluate the adequacy of NH care, facing the era of increasing obesity epidemic.
Providing good care to NH residents is of great public health and policy interest. With the growing obesity epidemic in all age groups, and with the baby boomers aging, obesity among NH residents has shown its rapidly increasing significance. Care for obese residents is inherently different from care for nonobese residents, including a higher demand for personal assistance and the need for NHs to invest in providing a physical environment capable of meeting the unique care needs of obese residents (Bradway et al., 2008; Lapane & Resnik, 2006) . Hence, NH managers and policymakers need to know whether additional care requirements or policies are needed to assure that obese residents receive good quality NH care. To address this question, it is necessary to first know whether obese residents tend to congregate in certain facilities, and if so, what the characteristics are of such NHs.
Our study particularly found that facilities with a higher resident mix have lower rates of riskadjusted obesity, mild-to-moderate obesity, and morbid obesity. Due to the higher disability levels among their residents, these facilities are likely to experience higher demands for their staff time and may not be able to accommodate more obese residents whose medical and daily care needs tend to be staff intensive. Furthermore, QC is also related to resident obesity: the poorer the QC, the higher the prevalence of obesity. This relationship is not trivial, either. These results indicate that demand for staffing and QC may be the two major associations related to prevalence of resident obesity.
The mechanism that brings about this association is, however, not clear: Is it because NH management sorts among prospective residents on the waiting list to fill beds and control care costs to some extent or is it because residents sort among the NHs to get admitted to a NH where they believe they will receive good care? If the first sorting engine exists and dominates the second, barriers may exist for obese residents in gaining access to facilities with good QC and efficient operations. Policies and interventions may be needed to assure that obese elders have the same access to all types of NHs as their nonobese counterparts. If, instead, the second sorting engine exists and dominates the first, educational programs for these residents, such as providing a better understanding of the indicators of QC, may be necessary. Future studies should model the specific sorting procedures carefully to better inform policy developments.
Irrespective of the directions of the association, however, findings in our study have important policy implications. Although care for obese residents implies higher care costs and a need for higher levels of staffing, such additional costs have not been currently recognized explicitly by the Medicare prospective payment system (PPS) or by most Medicaid case mix-based systems. Hence, NHs may have disincentives to admit obese residents. As a result, obese residents may face barriers to accessing NH services. Second, NHs that provide a poor QC are more likely to have fewer resources (Banaszak-Holl et al., 1996) . These homes are unlikely to make investment in specialized equipment and personnel required to meet the needs of obese residents, if the additional costs for such investment is not well reimbursed. As a consequence, health outcomes and QL of obese residents might be further compromised. Finally, providing care to obese residents may take up a large share of the resources of nursing facilities. In this way, facilities with a higher prevalence of resident obesity may face additional care burdens such that the QC provided to all residents, including the nonobese, may be compromised. This calls for payment policy reforms, at both the federal and state levels, to account for the additional costs of care of obese residents.
Currently, NHs appear to be largely unprepared to deal with the challenges associated with the increasing prevalence of obesity among their residents (Lapane & Resnik, 2006; Walshe, 2001) . Although federal regulations require that hospitals and emergency departments assure that they have the ability to care for obese patients, no such regulations exist for NHs (Lapane & Resnik, 2006) . This lack of regulation may make it more difficult for obese elders to obtain good care from nursing facilities and may make NHs with a higher prevalence of obesity among their residents less able to provide quality care to all of their residents.
Several limitations of our study merit mention. The study was based on NHs in NYS. Although the NY NH population is the largest in the United States, it may, nevertheless, not be generalizable to other states if patterns of obesity and NH practices are different in NY than elsewhere. Therefore, future studies should examine variations in NH obesity across all facilities and states in the United States.
Another limitation lies on our applying BMI and its range to indicate obesity. For older adults, age-related changes in body composition and fat distribution, as well as loss of height, may alter the relation between BMI and percentage of body fat (Sorkin, Muller, & Andres, 1999) . It has been suggested that the use of alternative methods, such as waist circumferences or waist-hip ratio, to name a few, may provide more reliable estimates of body fatness for elders (Janssen, Katzmarzyk, & Ross, 2004) . These approaches have not been adequately applied and were not part of the NH assessment records.
Furthermore, all studies face the problem of omitted variable bias. Although we included many important facility characteristics as independent variables for NH obesity, we were limited by what is available in secondary, administrative data. For instance, the turnover rate of nursing staff is an important facility characteristic that could have an important association with the QC and the ability to care for obese residents. Unionization may also affect NH care, as it is related to operational costs that include staff compensation. OSCAR files, however, do not include these kinds of information. In addition, all information on facility characteristics is self-reported, which may result in reporting errors or measurement errors. The last limitation is that our conclusions were based on data from 2005 to 2007, which are 5 years old. Further investigation is needed using more recent data.
Despite these limitations, our study fills a knowledge gap in the current literature by identifying the relationship between obesity in NHs and facility characteristics. As rates of obesity in NHs increase, but the resources necessary to provide optimal care to these residents do not, it will become increasingly important to monitor the QC, particularly in facilities serving significant numbers of obese individuals. Our findings suggest that facilities with poorer QC, as demonstrated by a higher number and severity of QL deficiencies, had significantly higher rates of overall obesity and of morbid obesity. We also found that facilities with lower occupancy rates, which may be symptomatic of operating efficiency (particularly in NYS, where occupancy rates are typically very high), had significantly higher rates of obese residents. This is a potentially troubling finding that warrants a more extensive evaluation focusing on how increasing obesity rates in NHs affect outcomes and quality for both the obese and the nonobese residents.
Conclusion
Our study identified several important facility characteristics associated with risk-adjusted obesity rates in NYS NHs. Facilities with poorer quality and with low operational efficiency exhibited higher obesity rates among their residents. Facilities with a higher resident case mix exhibited lower obesity, mild-to-moderate, and morbid obesity rates. Policymakers and management teams need to pay attention to ways of improving care for obese NH residents.
